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[Designation of the Document] Specification 
[Title of the Invention] 

Optical Device, Optical Device Driving Unit, Information ... 

Write Device, Preset Information Setting System, VandJ 

\ V • 

Camera System ; 
[What is claimed is] \ 

[Claim l] ; 

An optical device capable of a preset drive control 
for driving a lens and other optical adjusting means based 
on preset information such as a drive position, a drive 
speed, a drive direction etc. memorized in advance, 
comprising: 

storage means for storing preset information acquired 
from an information writing device outside the device* 
[Claim 2] 

An optical device according to claim 1, comprising 
information conversion means for converting the preset 
information in an arbitrary form, received from said 
information writing device, into preset information of a 
form processible in said preset drive control and causing 
said storage means to store such information. 

[Claim 3] 

An optical device according to claim 2: 
wherein , in case said preset information in an arbitrary 
form, received from said information writing device, is 
relative positive information indicating a drive amount 
of said optical adjustment means from a predetermined 
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position within a movable range; 

said information conversion means converts said 
relative positive information into preset information 
indicating an actual drive position of said optical 
adjustment means. 

[Claim 4] 

An optical device according to claim 2: 

wherein, in case said preset information in an arbitrary 
form, received from said information writing device, is 
focal length information; 

said information conversion means converts said focal 
length information into information indicating an actual 
drive position of said optical adjustment means. 

[Claim 5] 

An optical device according to claim 3 or 4 , wherein 
the information indicating the actual drive position of 
said optical adjustment means is an operation position of 
a drive mechanism for driving said optical adjustment means. 

[Claim 6] 

An optical device according to claim 2: 
wherein , in case said preset information in an arbitrary 
form, received from said information writing device, is 
information representing a drive time in a movable range 
of said optical adjustment means from an end to the other 
end; 

said information conversion means converts said drive 
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time into an actual drive speed of said optical adjustment 
means. 

[Claim 7] 

An optical device according to claim 2: 
wherein, in case said preset information in an arbitrary 
form, received from said information writing device, is 
information indicating a drive time during said preset drive 
control ; 

said information conversion means converts said drive 
time into a drive speed of said optical adjustment means. 
[Claim 8] 

An optical device according to claim 1 , which comprises 
receiving preset information of a form processible in said 
preset drive control, from said information writing device; 
and causing said storage means to store said preset 
information . 

[Claim 9] 

An optical device according to any of claims l to 8 : 
wherein said storage means is also capable of storing 
device-side preset information acguired by a drive of said 
optical adjustment means or set by setting means for preset 
information; and 

the optical device comprises selection means for 
selecting whether to execute said preset drive control on 
said device-side preset information or the preset 
information acguired through said information writing 
information . 
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[Claim 10] 

An optical device according to any of claims 1 to 9 , 
wherein said preset drive control is to drive said optical 
adjustment means with a predetermined speed to a drive 
position defined as preset information. 

[Claim 11] 

An optical device according to any of claims 1 to 9 , 
wherein said preset drive control is to drive said optical 
adjustment means with a drive speed defined as preset 
information to a drive position defined as preset information ♦ 

[Claim 12] 

An optical device according to any of claims 1 to 9 , 
wherein said preset drive control is to drive said optical 
adjustment means in a drive direction defined as preset 
information with a drive speed defined as preset information . 

[Claim 13] 

An optical device according to any of claims 1 to 9, 
wherein said preset drive control is to drive said optical 
adjustment means to a first drive position defined as preset 
information, also to store a second drive position which 
is a drive start position to said first drive position and 
to drive said optical adjustment means to said second drive 
position after arriving at said first drive position. 

[Claim 14] 

An optical device according to any of claims 1 to 13, 
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wherein said optical adjustment means is a zoom lens optical 
system* 

[Claim 15] 

An optical device driving unit which is mounted on 
or connected to a main body of an optical device capable 
of a preset drive control for driving a lens and other optical 
adjusting means based on preset information such as a drive 
position, a drive speed, a drive direction etc* memorized 
in advance, comprising: 

storage means for storing preset information acguired 
from an information writing device outside the device. 

[Claim 16] 

An optical device driving unit according to claim 15, 
comprising information conversion means for converting the 
preset information in an arbitrary form, received from said 
information writing device, into preset information of a 
form processible in said preset drive control and causing 
said storage means to store such information. 

[Claim 17] 

An optical device driving unit according to claim 16: 
wherein, in case said preset information in an arbitrary 
form, received from said information writing device, is 
relative positive information indicating a drive amount 
of said optical adjustment means from a predetermined 
position within a movable range; 

said information conversion means converts said 
relative positive information into preset information 
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indicating an actual drive position of said optical 
adjustment means • 
[Claim 18] 

An optical device driving unit according to claim 16: 

wherein, in case said preset information in an arbitrary 
form, received from said information writing device, is 
focal length information; 

said information conversion means converts said focal 
length information into information indicating an actual 
drive position of said optical adjustment means. 

[Claim 19] 

An optical device according to claim 17 or 18, wherein 
the information indicating the actual drive position of 
said optical adjustment means is an operation position of 
a drive mechanism for driving said optical adjustment means* 

[Claim 20] 

An optical device driving unit according to claim 16: 
wherein, in case said preset information in an arbitrary 
form, received from said information writing device, is 
information representing a drive time in a movable range 
of said optical adjustment means from an end to the other 
end; 

said information conversion means converts said drive 
time into an actual drive speed of said optical adjustment 
means* 

[Claim 21] 
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An optical device driving unit according to claim 16: 
wherein , in case said preset information in an arbitrary 
form, received from said information writing device, is 
information indicating a drive time during said preset drive 
control; 

said information conversion means converts said drive 
time into a drive speed of said optical adjustment means* 
[Claim 22] 

An optical device driving unit according to claim 15, 
which comprises receiving preset information of a form 
processible in said preset drive control, from said 
information writing device; and causing said storage means 
to store said preset information. 

[Claim 23] 

An optical device driving unit according to any of 
claims 15 to 22: 

wherein said storage means is also capable of storing 
device-side preset information acquired by a drive of said 
optical adjustment means or set by setting means for preset 
information; and 

the optical device comprises selection means for 
selecting whether to execute said preset drive control on 
said device-side preset information or the preset 
information acquired through said information writing 
information • 

[Claim 24] 

An optical device driving unit according to any of 



- 8 - 



claims 15 to 23, wherein said preset drive control is to 
drive said optical adjustment means with a predetermined 
speed to a drive position defined as preset information. 

[Claim 25] 

An optical device driving unit according to any of 
claims 15 to 23, wherein said preset drive control is to 
drive said optical adjustment means with a drive speed defined 
as preset information to a drive position defined as preset 
information . 

[Claim 26] 

An optical device driving unit according to any of 
claims 15 to 23, wherein said preset drive control is to 
drive said optical adjustment means in a drive direction 
defined as preset information with a drive speed defined 
as preset information. 

[Claim 27] 

An optical device driving unit according to any of 
claims 15 to 23, wherein said preset drive control is to 
drive said optical adjustment means to a first drive position 
defined as preset information, also to store a second drive 
position which is a drive start position to said first drive 
position and to drive said optical adjustment means to said 
second drive position after arriving at said first drive 
position . 

[Claim 28] 

An optical device driving unit according to any of 
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claims 15 to 27, wherein a zoom lens optical system 
constituting said optical adjustment means is driven by 
said preset drive control. 
[Claim 29] 

An information writing device to be used in combination 
with an optical device capable of a preset drive control 
for driving a lens and other optical adjusting means based 
on preset information such as a drive position, a drive 
speed, a drive direction etc. stored in advance in storage 
means or an optical device driving unit which is mounted 
on or connected to a main body of an optical device provided 
with said optical adjustment means and capable of a preset 
drive control for driving said optical adjusting means based 
on preset information stored in storage means: 

which comprises entering, from the exterior into said 
optical device or said optical device driving unit, preset 
information of a form processible in said preset drive control 
or preset information of an arbitrary form convertible into 
said preset information of a form processible in said preset 
drive control . 

[Claim 30] 

An information writing device according to claim 29, 
capable of entering, as said preset information of arbitrary 
form, relative positive information indicating a drive 
amount of said optical adjustment means from a predetermined 
position within a movable range. 

[Claim 31] 
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An information writing device according to claim 29, 
capable of entering, as said preset information of arbitrary 
form, focal length information. 

[Claim 32] 

An information writing device according to claim 29, 
capable of entering, as said preset information of arbitrary 
form, information representing a drive time in a movable 
range of said optical adjustment means from an end to the 
other end* 

[Claim 33] 

An information writing device according to claim 29, 
capable of entering, as said preset information of arbitrary 
form, information indicating a drive time from a start to 
an end of said preset drive control . 

[Claim 34] 

An information writing device according to any of claims 
29 to 33, comprising drive instruction operation means to 
be operated for instructing a drive of said optical adjustment 
means , and storage instruction operation means to be operated 
for causing said storage means to store a drive state such 
as a drive position, a drive speed, a drive direction etc. 
of said optical adjustment means as preset information. 

[Claim 35] 

A preset information setting system comprising an 
optical device according to any of claims 1 to 14 and an 
information writing device according to any of claims 29 
to 34. 
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[Claim 36] 

A preset information setting system comprising an 
optical device driving unit according to any of claims 15 
to 28 and an information writing device according to any 
of claims 29 to 34 . 

[Claim 37] 

A camera system comprising an optical device according 
to any of claims 1 to 14 and a camera on which said optical 
device is mounted. 

[Claim 38] 

A camera system comprising an optical device driving 
unit according to any of claims 15 to 28, a main body of 
an optical device on which said optical device driving unit 
is mounted or connected, and a camera on which said optical 
device driving unit is mounted* 
[Detailed Description of the Invention] 
[0001] 

[Technical Field to which the Invention Belongs] 
The present invention relates to an optical device 

such as a lens device employed in a television camera, a 

video camera or the 1 ike . 

[0002] 

[ Prior Technology ] 

Photographing operation using a TV camera, TV lens, 
and the like adopts various photographing methods. To more 
easily and accurately realize these photographing methods, 
there is proposed a lens device having various so-called 
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preset control functions. 
[ 0003 ] 

First, a zoom lens is moved to a predetermined zoom 
position at a high speed during photographing operation, 
and photographing operation restarts from this position. 

This photographing method is implemented by a function 
of storing an arbitrary zoom position as a preset position 
in advance and turning on a switch during photographing 
operation to move the zoom lens to the preset position at 
the maximum driving speed drivable by the lens device. 
This function will be referred to as a fast position preset 
zoom hereinafter ♦ 
[0004] 

Second, photographing operation is performed while 
the zoom lens is moved at a predetermined zoom ratio and 
a predetermined constant speed. There is proposed a 
photographing method of storing an arbitrary zoom position 
as a preset position in advance, storing an arbitrary zoom 
lens driving speed as a preset speed, and turning on a switch 
during photographing operation to move the zoom lens to 
the preset position at the preset speed. This function 
will be referred to as a memory position preset zoom in 
the present specification. 
[ 0005 ] 

Third, photographing operation is performed while the 
zoom lens is moved at a predetermined speed. There is 
proposed a photographing method by storing an arbitrary 
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zoom lens driving direction as a preset direction in advance, 
storing an arbitrary zoom lens driving speed as a preset 
speed, and turning on a switch during photographing operation 
to move the zoom lens in the preset direction at the preset 
speed. This function will be referred to as a speed preset 
zoom in the present specification. 
[0006] 

Fourth, the zoom position is changed while an object 
is photographed at a given zoom position, and then the zoom 
position is returned to an original one to continue 
photographing operation. There is proposed a photographing 
method of storing an arbitrary zoom position as a preset 
position in advance, turning on a switch to store the zoom 
position at the switch -on timing, driving the zoom lens 
to the preset position, enabling photographing operation, 
then turning off the switch to drive the zoom lens to the 
zoom position stored at the switch-on timing, and enabling 
photographing operation. This function will be referred 
to as a shuttle zoom in the present specification. 
[0007] 

The preset position and preset speed which must be 
stored in each function are set by , e.g. , the variable resistor 
of the lens device for each function. As some of recent 
functions, a zoom position, speed, or direction in actually 
driving a zoom lens is detected, and detection information 
obtained at the operation timing of a switch for designating 
storage is stored as a preset position, preset speed, or 
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preset direction in a semiconductor memory or the like. 
[ 0008 ] 

As a recent photographing form, a TV camera or TV lens 
i s instal led in a virtual studio or mounted on a remote-control 
pan head, and remote-controlled by a controller. This form 
is becoming popular . 
[ 0009 ] 

[Problems to be solved by the Invention] 

A TV lens having the conventional preset control 
functions is eguipped with a storage command operation means 
such as a variable resistor or switch used in storing a 
preset position, preset speed, or preset direction. To 
store a preset position or the like in a remote-control 
photographing form, the user must go to the place where 
the TV camera or TV lens is located. This is inconvenient. 
[0010] 

In a lens device having the conventional preset control 
functions, it is difficult to store a preset position by 
inputting a focal length or to store a preset speed by using 
an entire zoom range movable time. 
[0011] 

[Means for solving the Problems] 

In the present invention, for solving the 
aforementioned problems, an optical device or an optical 
device driving unit capable of a preset drive control for 
driving a lens and other optical adjusting means based on 
preset information such as a drive position, a drive speed, 
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a drive direction etc* memorized in advance, is provided 
with storage means for storing preset information acquired 
from an information writing device outside the device. 
[ 0012 ] 

Thus the present invention enables setting preset 
information such as a preset position, preset speed, or 
preset direction via an information write device set outside 
(e.g., remote place) an optical device or driving unit. 
Particularly in a remote-control photographing form, the 
user can set preset information without going close to the 
optical device or the like, which is very convenient. 
[0013 ] 

Also the present invention is to equip an optical device 
or driving unit with an information conversion means for 
converting preset information of an arbitrary form received 
from an information write device into preset information 
of a form processible in preset driving control, thereby 
enabling conversion setting of a preset position by inputting 
a desired focal length to the information write device, 
or enabling conversion setting of a preset speed by inputting 
a desired entire zoom range movable time to the information 
write device. 
[ 0014 ] 

Also the present invention is to arrange a selection 
means for selecting which of preset information set on the 
device side or preset information acquired via the 
information write device is used to perform preset driving 
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control, thereby increasing choices of usable preset 
information and realizing a more useful preset control 
function. 
[ 0015 ] 

[ Embodiments ] 

(First Embodiment) 

Fig. 1 shows the arrangement of a lens device (optical 
device) according to the first embodiment of the present 
invention. In Fig. 1 , a TV lens 100 serves as the 
above-mentioned lens device. A zoom control switch 1 is 
manipulated by the user . A command signal generation circuit 
2 generates a command signal for designating a driving 
direction and driving speed (or a driving amount and driving 
position) proportional to the manipulation amount of the 
zoom control switch 1 in order to electrically drive a zoom 
lens optical system (optical adjustment means) 7 for 
adjusting the magnification of the lens device. 
[0016] 

A zoom speed variable volume control 3 changes the 
driving speed of the zoom lens optical system 7 depending 
on the manipulation amount of the zoom control switch l. 
A command signal calculation circuit 4 executes signal 
level shift conversion in order to supply a command signal 
to an A/D conversion circuit 5. The A/D conversion circuit 
5 converts an analog signal output from the command signal 
calculation circuit 4 into a digital signal. 
[ 0017 ] 
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A CPU 6 controls the operation of the lens device. 
The CPU 6 also controls the above-described four preset 
driving control functions "fast position preset zoom" , 
"memory position preset zoom", "speed preset zoom", and 
"shuttle zoom". The CPU 6 incorporates a CPU preset 
information memory 28 and CPU optical information memory 
29. 

The CPU preset information memory 28 stores three pieces 
of preset information (device-side preset information), 
i.e. , a preset position, preset speed, and preset direction 
which are used in the respective preset driving control 
functions and are set in the TV lens 100, which will be 
described later. 
[ 0018 ] 

The CPU optical information memory 2 9 stores in advance 
optical conversion information ( arithmetic equation , table 
data, or the like) for converting preset information of 
an arbitrary form input via an external write device 
(information write device) 27 (to be described later) into 
information corresponding to a position signal or speed 
signal from a zoom position detector 15 or zoom speed detector 
12, i.e., information of a form processible by the CPU 6 
in performing preset driving control. 
[0019] 

A D/A conversion circuit 8 converts a command signal 
output from the CPU 6 in order to drive the zoom lens optical 
system 7, from a digital signal to an analog signal. A 
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CPU command signal calculation circuit 9 performs signal 
level shift conversion for the command signal output from 
the D/A conversion circuit 8. A power amplifying circuit 
10 amplifies the command signal output from the CPU command 
signal calculation circuit 9 and supplies the amplified 
signal to a motor 11 for driving the zoom lens optical system 
1. In practice, the motor 11 drives the zoom lens optical 
system 7 along the optical axis by rotating and driving 
about the optical axis a lens operation ring (not shown) 
which engages with the zoom lens optical system 7 via a 
cam. 
[0020] 

The speed detector 12 outputs a speed signal 
corresponding to the driving speed of the zoom lens optical 
system 7. A speed signal calculation circuit 13 executes 
signal level shift conversion in order to supply the speed 
signal to an A/D conversion circuit 14. The A/D conversion 
circuit 14 converts an analog signal output from the speed 
signal calculation circuit 13 into a digital signal and 
outputs the digital signal to the CPU 6. 
[0021] 

The position signal detector 15 outputs a position 
signal corresponding to the position of the zoom lens optical 
system 7. A position signal calculation circuit 16 performs 
signal level shift conversion in order to supply the position 
signal to an A/D conversion circuit 17* The A/D conversion 
circuit 17 converts an analog signal output from the position 
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signal calculation circuit 16 into a digital signal and 
outputs the digital signal to the CPU 6. 
[ 0022 ] 

A memory (storage means) 18 stores preset information 
when the preset information is acquired via the external 
write device 27, which will be described later. 
[ 0023 ] 

A fast position preset zoom ( FPZ ) switch 19 is arranged 
for "fast position preset zoom" and designates the start 
and end of this preset driving control operation. 
[0024 ] 

By turning on the fast position preset zoom switch 

19, the zoom lens optical system 7 can be moved from the 
current position at the ON timing to a preset position stored 
in the CPU preset information memory 2 8 or memory 18 in 
advance (to be described later) at a predetermined speed 
(e.g., maximum speed in the TV lens 100). This driving 
can be stopped by turning on the fast position preset zoom 
switch 19 again or releasing the ON state (turning off the 
switch 19 ) . 

[0025] 

A memory position preset zoom (MPZ ) switch 20 is arranged 
for "memory position preset zoom" and designates the start 
and end of this preset driving control operation. 
[ 0026 ] 

By turning on the memory position preset zoom switch 

20, the zoom lens optical system 7 can be moved from the 
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current position at the ON timing to a preset position stored 
in the CPU preset information memory 28 or memory 18 in 
advance (to be described later) at a similarly stored preset 
speed. This driving can be stopped by turning on the memory 
position preset zoom switch 20 again or releasing the ON 
state (turning off the switch 20). 
[ 0027 ] 

A speed preset zoom (SPZ) switch 21 is arranged for 
"speed preset zoom" and designates the start and end of 
this preset driving control operation. 
[0028] 

By turning on the speed preset zoom switch 21, the 
zoom lens optical system 7 can be moved from the current 
position at the ON timing in a preset direction stored in 
the CPU preset information memory 2 8 or memory 18 in advance 
(to be described later) at a similarly stored preset speed. 
This driving can be stopped by turning on the speed preset 
zoom switch 21 again or releasing the ON state (turning 
off the switch 21). 
[0029] 

A shuttle zoom (SHZ) switch 22 is arranged for "shuttle 
zoom" and designates the start and end of this preset driving 
control operation . 
[0030 ] 

By turning on the shuttle zoom switch 22, the zoom 
lens optical system 7 can be moved from the current position 
at the ON timing to a preset position stored in the CPU 
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preset: information memory 2 8 or memory 18 in advance (to 
be described later) at a predetermined speed (e.g., low 
speed). Further, the position (home position) at the ON 
timing of the shuttle zoom switch 22 is stored in the CPU 
preset information memory 28 or the like. After the zoom 
lens optical system 7 reaches the preset position, the zoom 
lens optical system 7 can be moved to the home position 
at a predetermined speed (e.g., low speed) by releasing 
the ON state of the shuttle zoom switch 2 2 (turning off 
the switch 22 ) . 
[ 0031 ] 

A memory (MEMO) switch 23 designates storage of each 
preset information. A preset information selector ( SEL ) 
switch (selection means) 24 causes the user to select, as 
preset information used for preset driving control, preset 
information (device-side preset information) stored in the 
CPU preset information memory 2 8 on the lens device side 
or preset information stored in the CPU preset information 
memory 28 via the external write device 27 by using the 
zoom control switch 1, fast position preset zoom switch 
19, memory position preset zoom switch 20, speed preset 
zoom switch 21, shuttle zoom switch 22, and memory switch 
23, which will be described later. 
[ 0032] 

An information converter (information conversion 
means) 25 converts information from the external write device 
27 into information of a form processible by the CPU 6 by 
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using optical conversion information stored in the CPU 

optical information memory 29. 

[0033] 

A connector 26 mechanically and electrically connects 
the TV lens 100 and external write device 27. 
[ 0034 ] 

The external write device 27 is implemented by a personal 
computer or the like, and is connected to the TV lens 100 
to constitute a preset information setting system. The 
external write device 27 inputs preset information (to be 
described later) of an arbitrary form for the zoom lens 
optical system 7 to the information converter 25 of the 
TV lens 100 in accordance with the operation of a user who 
is to write preset information. 
[0035] 

The preset driving control switches 19 to 22, memory 
switch 23, and preset information selector switch 24 may 
be arranged in the TV lens 100 or in a demand (external 
control unit) which is connected to the TV lens 100 via 
a cable or the like and comprises a thumb ring instead of 
the zoom control switch 1 . 
[0036] 

Building components of the above arrangement except 
for optical adjustment means such as the zoom lens optical 
system 7, i.e., circuits such as the zoom control switch 
1 and CPU 6, the motor 12, the speed detector 13, the position 
detector 16, the preset driving control switches 19 to 22, 
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the memory switch 23, and the preset information selector 
switch 24 may be arranged in a lens driving unit (optical 
device driving unit ) used after being mounted on or connected 
to a handy type lens device main body. 
[ 0037 ] 

In the lens device (or lens driving unit) with this 
arrangement , the TV lens 100 side (i.e. , not using the external 
write device 27) must drive the zoom lens optical system 
7 to a preset position by the motor as pre-work for storing 
a preset position, and must drive the zoom lens optical 
system 7 in advance by the motor in order to store the preset 
speed and preset direction. 
[0038] 

Driving control of the zoom lens optical system 7 via 
the zoom control switch 1 will be explained. When the zoom 
control switch 1 is manipulated, the command signal 
generation circuit 2 outputs a zoom switch command signal 
for designating a driving direction and driving speed (or 
driving amount and driving position) proportional to the 
manipulation amount of the zoom control switch 1. The zoom 
switch command signal is input to the power amplifying circuit 
10 via the zoom speed variable volume control 3 for changing 
the driving speed of the zoom lens optical system 7 in 
accordance with the manipulation amount of the zoom control 
switch 1, amplified to a predetermined level by the power 
amplifying circuit 10, and input to the motor 11. Then, 
the motor 11 operates to drive the zoom lens optical system 
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7. 

[0039] 

Processing of the CPU 6 at this time will be described 
with reference to Fig. 2. The CPU 6 acguires a zoom switch 
command signal A from the A/D conversion circuit 5 (step 
101), and calculates a CPU command signal by multiplying 
the zoom switch command signal A acguired in step 101 by 
a constant Kl (step 102) . The CPU 6 outputs the CPU command 
signal to the D/A conversion circuit 8 (step 103). 
[0040] 

The position of the zoom lens optical system 7 necessary 
to store a preset position can be detected by inputting 
an output from the position detector 15 to the CPU 6 via 
the position signal calculation circuit 16 and A/D conversion 
circuit 17. 
[0041] 

The driving speed and driving direction of the zoom 
lens optical system 7 necessary to store a preset speed 
and preset direction can be detected by inputting an output 
from the speed detector 12 to the CPU 6 via the speed signal 
calculation circuit 13 and A/D conversion circuit 14. 
[0042] 

As will be described later, whether the zoom control 
switch 1 necessary to store a preset speed and preset direction 
was manipulated can be determined by outputting a command 
signal proportional to the manipulation amount of the zoom 
control switch l from the command signal generation circuit 
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2 and inputting the command signal to the CPU 6 via the 
zoom speed variable volume control 3, command signal 
calculation circuit 4, and A/D conversion circuit 5. 
[0043] 

Setting of preset information necessary to realize 
the preset driving control functions "fast position preset 
zoom" , "memory position preset zoom", "speed preset zoom", 
and "shuttle zoom" will be sequentially explained. 
[ 0044 ] 

Setting of a preset position for "fast position preset 
zoom" will be described. To set a preset position, the 
user drives the zoom lens optical system 7 to a position 
he/she wants to preset in advance by manipulating the zoom 
control switch 1, and during on state of the memory switch 
23, changes the state of fast position preset zoom switch 
19 from "OFF" to "ON". The CPU 6 stores the position of 
the zoom lens optical system 7 as a preset position in the 
CPU preset information memory 28. 
[0045] 

Setting of a preset position for "memory position preset 
zoom" will be described. To set a preset position, similar 
to "fast position preset zoom", the user drives the zoom 
lens optical system 7 to a position he/she wants to preset 
in advance by manipulating the zoom control switch 1, and 
during on state of the memory switch 23, changes the state 
of memory position preset zoom switch 20 from "OFF" to "ON". 
The CPU 6 stores the position of the zoom lens optical 
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system 7 as a preset position in the CPU preset information 
memory 28. 
[ 0046 ] 

Setting of a preset speed for "memory position preset 
zoom" will be described. To set a preset speed, the user 
manipulates the zoom control switch 1, and during driving 
the zoom lens optical system 7 at a speed he/she wants to 
preset in advance, changes the state of memory switch 23 
from "OFF" to "ON". The CPU 6 stores the driving speed 
of the zoom lens optical system 7 obtained when the memory 
switch 2 3 is turned on from the OFF state, as a preset speed 
in the CPU preset information memory 28. 
[0047] 

Setting of a preset speed and preset direction for 
"speed preset zoom" will be described . To set a preset 
speed and preset direction, the user manipulates the zoom 
control switch 1, and during driving the zoom lens optical 
system 7 in a direction at a speed he/she wants to preset 
in advance, changes the state of memory switch 23 from "OFF" 
to "ON". The CPU 6 stores the driving speed of the zoom 
lens optical system 7 obtained when the memory switch 23 
is turned on from the OFF state, as a preset speed and the 
driving direction of the zoom lens optical system 7 as a 
preset direction in the CPU preset information memory 28. 
[ 0048 ] 

Setting of a preset position for "shuttle zoom" will 
be described. To set a preset position, similar to "fast 
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position preset zoom" , the user drives the zoom lens optical 
system 7 to a position he/she wants to preset in advance 
by manipulating the zoom control switch 1, and during on 
state of the memory switch 23, changes the state of shuttle 
zoom switch 22 from "OFF" to "ON" • The CPU 6 stores the 
position of the zoom lens optical system 7 as a preset position 
in the CPU preset information memory 28. 
[0049 ] 

Write (or rewrite) of preset information in the memory 
18 via the external write device 27 will be explained. 
Pieces of preset information of an arbitrary form sent from 
the external write device 27 are input to the signal converter 
25 via the connector 26. 
[0050] 

Of the pieces of preset information of an arbitrary 
form input from the external write device 27, information 
about the preset position includes a relative position within 
the movable range of the zoom lens optical system 7, i.e., 
a relative preset position representing the position of 
the zoom lens optical system 7 by a numerical value (driving 
amount from a predetermined end) of 1 to 2,000 prepared 
by dividing the movable range of the zoom lens optical system 
7 into 2,000 at an equal interval, and an absolute preset 
position representing the position of the zoom lens optical 
system 7 as an absolute position by using a focal length. 
[0051 ] 

Of the pieces of preset information of an arbitrary 
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form input from the external write device 27, information 
about the preset speed includes a relative preset speed 
represented by a driving time taken from one end to the 
other end in the movable range of the zoom lens optical 
system 7, and an absolute preset speed represented by the 
driving time in preset control operation (e.g., driving 
time taken from a current position to a preset position). 
[ 0052 ] 

Of the pieces of preset information of an arbitrary 
form input from the external write device 27, information 
about the preset direction includes an absolute preset 
direction representing a wide-angle side or telephoto side 
to which the zoom lens optical system 7 is driven. 
[ 0053 ] 

In accordance with a command from the CPU 6, the signal 
converter 25 uses optical conversion information stored 
in the CPU optical information memory 29, and converts the 
input pieces of preset information (relative preset position, 
absolute preset position, relative preset speed, absolute 
preset speed, and absolute preset direction) of an arbitrary 
form into pieces of preset information (to be referred to 
as actual preset information) of a form processible by the 
CPU 6 in performing preset driving control that correspond 
to a position signal and speed signal from the zoom position 
detector 15 and zoom speed detector 12 . The converted pieces 
of actual preset information are stored in the memory 18 
via the CPU 6. 
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[ 0054 ] 

Contents of information conversion processing by the 
signal converter 25 will be exemplified. When a relative 
preset position (e.g., 16-bit data "65535") is input from 
the external write device 27 and the rotational position 
of the above-mentioned lens operation ring (driving 
mechanism) is represented by data of "0" to "4,000" in the 
CPU 6, as shown in Fig. 9, the signal converter 25 uses 
a conversion equation as optical conversion information, 
converts the relative preset position into actual rotational 
position data of the lens operation ring such as "2,504", 
and stores this rotational position data as an actual preset 
position in the memory 18. 
[0055 ] 

When an absolute preset speed (e.g., data of a focal 
length "60 mm") is input from the external write device 
27, the signal converter 25 uses table data as optical 
conversion information, converts the absolute preset 
position into actual rotational position data of the lens 
operation ring such as "2,504", as shown in Fig. 9, and 
stores the rotational position data as an actual preset 
position in the memory 18. 
[0056] 

When a relative preset position (e.g., driving time 
data "FFF") is input from the external write device 27, 
the signal converter 25 uses table data as optical conversion 
information, converts the relative preset speed into actual 
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rotational speed data of the lens operation ring such as 
"max" or M i/2max", and stores the rotational speed data 
as an actual preset speed in the memory 18 ♦ 
[ 0057 ] 

When an absolute preset speed (e.g. , driving time data 
taken from a current position to a preset position) is input 
from the external write device 27, the signal converter 
25 uses an arithmetic eguation as optical conversion 
information, calculates the difference between the preset 
position and the current position, converts the absolute 
preset speed into actual rotational speed data of the lens 
operation ring by, e.g., looking up table data for the 
difference value and driving time data, and stores the 
rotational speed data as an actual preset speed in the memory 
18. 

[0058] 

When an absolute preset direction (data "wide-angle 
side" or "telephoto side") is input from the external write 
device 27, the signal converter 25 uses a conversion table 
as optical conversion information, converts the absolute 
preset direction into actual rotational direction data of 
the lens operation ring such as a clockwise or 
counterclockwise direction, and stores the rotational 
direction data as an actual preset direction in the memory 
18 . 

[ 0059 ] 

The internal structure of the memory 18 will be described 
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with reference to Fig. 3. In Fig. 3, a fast position preset 
zoom position storage portion 31 stores an actual preset 
position used for "fast position preset zoom" . A memory 
position preset zoom position storage portion 32 stores 
an actual preset position used for "memory position preset 
zoom". A memory position preset zoom speed storage portion 
3 3 stores an actual preset speed used for "memory position 
preset zoom" . A speed preset zoom speed storage portion 
34 stores an actual preset speed used for "speed preset 
zoom". A speed preset zoom direction storage portion 35 
stores an actual preset direction used for "speed preset 
zoom". A shuttle zoom position storage portion 36 stores 
an actual preset position used for "shuttle zoom". 
[ 0060 ] 

The CPU 6 stores pieces of actual preset information 
converted by the signal converter 2 5 in the storage portions 
31 to 36 in accordance with the types of pieces of information . 
[ 0061 ] 

Processes of the CPU 6 and information converter 25 
in writing (or rewriting) preset information in the memory 
18 from the external write device 27 will be explained with 
reference to flow charts shown in Figs. 4 to 8 . Note that 
the same circled figures in Figs. 4 to 8 mean that they 
are linked to each other. 
[0062] 

The CPU 6 confirms an input from the information 
converter 25 and determines whether the external write device 
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27 is connected to the TV lens 100 (step 201). Whether 
the external write device 27 is connected is determined 
by receiving connection conf irmation data or the like from 
the external write device 27 or attaching an identification 
pin to the connector 26. 
[ 0063 ] 

If No in step 201, step 201 is repeated; or if Yes, 
the CPU 6 starts receiving data (preset information of an 
arbitrary form) from the external write device 27 (step 
202). The data received from the external write device 
27 includes data for identifying the use in any one of the 
four preset driving control functions, 
[ 0064 ] 

Whether the data received from the external write device 
27 is preset information used for "fast position preset 
zoom" is determined (step 203). if Yes in step 203, whether 
the received data is relative preset position data is checked 
( step 204 ) . 
[0065] 

If the received data is not relative preset position 
data, i.e., is absolute preset position data (No in step 
204), the absolute preset position data is converted into 
an actual preset position using optical conversion 
information stored in the CPU optical information memory 
29, as described above (step 205). If Yes in step 204, 
the relative preset position data is converted into an actual 
preset position using optical conversion information stored 
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in the CPU optical information memory 29, as described above 
( step 206 ) . 
[ 0066 ] 

After this processing, the actual preset position 
converted in step 205 or 206 is written and stored in the 
fast position preset zoom position storage portion 31 of 
the memory 18, and the processing ends (step 207). 
[ 0067 ] 

If No in step 203, whether the received data is preset 
information used for "memory position preset zoom" is 
determined (step 208). If Yes in step 208, whether the 
received data is relative preset position data is checked 
( step 209 ) . 
[ 0068 ] 

If Yes in step 209, the relative preset position data 
is converted into an actual preset position using optical 
conversion information stored in the CPU optical information 
memory 29, as described above (step 210). If No in step 
209, whether the received data is absolute preset position 
data is checked (step 211) . If Yes in step 211, the absolute 
preset position data is converted into an actual preset 
position using optical conversion information stored in 
the CPU optical information memory 29, as described above 
( step 212 ) . 
[0069] 

After this processing, the actual preset position 
converted in step 210 or 212 is written and stored in the 
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memory position preset zoom position storage portion 32 
of the memory 18, and the processing ends (step 213). 
[0070] 

If No in step 211 , whether the received data is relative 
preset speed data is determined (step 214) . If the received 
data is not relative preset speed data, i.e., is absolute 
preset speed data , the absolute preset speed data is converted 
into an actual preset speed using optical conversion 
information stored in the CPU optical information memory 
29, as described above (step 215). If the received data 
is relative preset speed data, the relative preset speed 
data is converted into an actual preset speed using optical 
conversion information stored in the CPU optical information 
memory 29, as described above (step 216). 

[0071] 

After this processing, the actual preset speed 
converted in step 215 or 216 is written and stored in the 
memory position preset zoom speed storage portion 3 3 of 
the memory 18, and the processing ends (step 217). 
[0072] 

If No in step 208, whether the received data is preset 
information used for "speed preset zoom" is determined (step 
218). If Yes in step 218, whether the received data is 
relative preset speed data is checked (step 219). 
[0073] 

If Yes in step 219, the relative preset speed data 
is converted into an actual preset speed using optical 
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conversion information stored in the CPU optical information 
memory 29, as described above (step 221). If No in step 
219, whether the received data is absolute preset speed 
data is checked (step 220). 
[ 0074 ] 

If Yes in step 220, the absolute preset speed data 
is converted into an actual preset speed using optical 
conversion information stored in the CPU optical information 
memory 29, as described above (step 222). 
[0075 ] 

After this processing, the actual preset speed 
converted in step 221 or 222 is written and stored in the 
speed preset zoom speed storage portion 34 of the memory 
18, and the processing ends (step 225). 
[0076 ] 

If the received data is not absolute preset speed data, 
i.e., is absolute preset direction data in step 220, the 
absolute preset direction data is converted into an actual 
preset direction using optical conversion information stored 
in the CPU optical information memory 29, as described above 
(step 223). The actual preset direction converted in step 
223 is written and stored in the speed preset zoom direction 
storage portion 35 of the memory 18, and then the processing 
ends ( step 224 ) . 
[0077] 

If No in step 218, whether the received data is preset 
information used for "shuttle zoom" is checked (step 226). 
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If Yes in step 226, whether the received data is relative 
preset position data is determined (step 227) . 
[ 0078 ] 

If the received data is not relative preset position 
data, i.e., is absolute preset position data (No in 227), 
the absolute preset position data is converted into an actual 
preset position using optical conversion information stored 
in the CPU optical information memory 29, as described above 
(step 228). If Yes in 227, the relative preset position 
data is converted into an actual preset position using optical 
conversion information stored in the CPU optical information 
memory 29, as described above (step 229). 
[ 0079 ] 

After this processing, the actual preset position 
converted in step 228 or 229 is written and stored in the 
shuttle zoom position storage portion 36 of the memory 18, 
and the processing ends (step 230). 
[0080] 

If No in step 226, the processing directly ends. 
[ 0081 ] 

In this way, pieces of preset information are stored 
in the memory 18 via the external write device 27 in advance. 

The respective preset driving control functions using these 
pieces of preset information can be executed. 
[0082] 

When there are preset information stored in the memory 
18 via the external write device 27, and preset information 
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stored in the CPU preset information memory 28 of the TV 
lens 100 by using the zoom control switch 1, fast position 
preset zoom switch 19, memory position preset zoom switch 
20, speed preset zoom switch 21, shuttle zoom switch 22, 
and memory switch 23 , preset driving control using the preset 
information in the CPU preset information memory 28 can 
be performed by turning on the preset information selector 
switch 24 by the user, and preset driving control using 
the preset information in the memory 18 can be performed 
by keeping the preset information selector switch 24 off. 
[0083] 

As described above, according to the first embodiment, 
preset information can be set (stored in the memory 18) 
in the TV lens 100 via the external write device 27. For 
example, in photographing an image by remote control, the 
user can easily set preset information without going to 
the place where the TV lens 100 is set. A preset position 
can be set by inputting focal length information from the 
external write device 27, or a preset speed can be set by 
inputting information about the entire range driving time 
of the zoom lens optical system 7 from the external write 
device 27. inputting information of an arbitrary form 
implements a more useful preset driving control function. 
[ 0084 ] 

( Second Embodiment ) 

In the first embodiment, preset information input as 
information of an arbitrary form from the external write 
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device 27 is converted by the information converter 25 into 
a form processible by the CPU 6 and stored in the memory 
18 . Alternatively , preset information of a form processible 
by a CPU 6 may be directly input from an external write 
device 2 7 and stored in a memory 18. 
[ 0085 ] 

(Third Embodiment ) 

In the first embodiment, preset information is input 
as a set value via the external write device 27, converted 
into a form processible by the CPU 6, and then stored in 
the memory 18. Alternatively, a function capable of setting 
preset information similarly to setting of preset 
information in a TV lens 100 may be provided to an external 
write device 27 by arranging a zoom control switch (driving 
command operation means) for designating driving of the 
zoom lens optical system 7 and a memory switch (storage 
command operation means) for designating storage of the 
driving state of a zoom lens optical system 7 , i.e., a driving 
position or a driving speed and direction in a memory 18. 
[0086] 

( Fourth Embodiment ) 

In the first embodiment, preset information is set 
in the TV lens 100 by actually driving the zoom lens optical 
system 7. Alternatively, preset information may be set 
(stored) using a setting means such as a volume or switch 
without actually driving a zoom lens optical system 7. 
[0087] 
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In each embodiment, a preset position, preset speed, 
and preset direction can be set as preset information. 
However, another preset information can be set. 
[ 0088 ] 

Each embodiment has exemplified preset driving control 
of a zoom lens optical system. The present invention can 
also be applied to preset driving control of a focus lens 
optical system, imaging lens optical system, and light 
quantity adjustment system. 
[0089] 

[Effect of the Invention] 

As has been described above, according to the present 
invention, preset information such as a preset position, 
preset speed , or preset direction can be set via an information 
write device set outside (e.g., remote place) an optical 
device or driving unit. Particularly in a remote-control 
photographing form, the user can set preset information 
without going close to the optical device or the like, which 
improves the practical convenience. 
[0090] 

The optical device or driving unit is equipped with 
an information conversion means for converting preset 
information of an arbitrary form received from the 
information write device into preset information of a form 
processible in preset driving control and storing the 
converted preset information in a storage means. This 
enables conversion setting of a preset position by inputting 
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a desired focal length to the information write device, 
or enables conversion setting of a preset speed by inputting 
a desired entire zoom range driving time to the information 
write device. As a result, better convenience can be 
attained ♦ 
[ 0091 ] 

Choices of usable preset information can be increased 
and a more useful preset control function can be realized 
by arranging a selection means for selecting which of preset 
information set on the device side or preset information 
acguired via the information write device is used to perform 
preset driving control . 
[Brief Description of the Drawings] 

[Fig. 1] 

A diagram showing the arrangement of a TV lens according 
to the first embodiment of the present invention. 
[Fig. 2] 

A flow chart showing the processing of a CPU when a 
zoom lens optical system is controlled from a zoom control 
switch in the TV lens. 

[Fig. 3] 

A block diagram showing the internal arrangement of 
a memory in the TV lens. 
[Fig. 4] 

A flow chart showing the processing of the CPU when 
preset information from an external write device connected 
to the TV lens is set. 
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[Fig. 5] 

A flow chart showing the processing of the CPU when 
preset information from the external write device is set. 
[Fig. 6] 

A flow chart showing the processing of the CPU when 
preset information from the external write device is set. 
[Fig. 7] 

A flow chart showing the processing of the CPU when 
preset information from the external write device is set. 
[Fig. 8] 

A flow chart showing the processing of the CPU when 
preset information from the external write device is set. 
[Fig. 9] 

A graph schematically showing conversion of preset 
information from the external write device. 
[Explanation of Symbols] 
100 television lens 

1 zoom control switch 

2 instruction signal generating circuit 

3 zoom speed varying resistor 

4 zoom switch instruction signal operating circuit 

5 A/D converter circuit 

6 CPU 

7 zoom lens optical system 

8 d/a converter circuit 

9 CPU instruction signal operating circuit 

10 power amplifier circuit 
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11 motor 

12 speed detector 

13 speed signal operating circuit 

14 A/D converter circuit 

15 position detector 

16 position signal operating circuit 

17 a/D converter circuit 

18 memory 

19 fast position preset zoom switch 

20 memory position preset zoom switch 

21 speed preset zoom switch 
2 2 shuttle zoom switch 

2 3 memory switch 

24 preset information selecting switch 

25 information converter 

26 connector 

27 external writing device 

2 8 CPU present information memory 

2 9 CPU optical information memory 

31 fast position preset zoom position memory portion 

32 memory position preset zoom position memory portion 

33 memory position preset zoom speed memory portion 

34 speed preset zoom speed memory portion 

35 speed preset zoom direction memory portion 

36 shuttle zoom position memory portion 
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[Designation of the Document] Abstract 

[Abstract] 

[ Target ] 

In case of a remote control in an optical device having 
a preset control function, the user has to go to the location 
of the optical device for setting the preset information 
and such device is impractical. 
[Solving means] 

In an optical device 100 capable of a preset drive 
control for driving a lens and other optical adjusting means 
7 based on preset information such as a drive position, 
a drive speed, a drive direction etc. memorized in advance, 
there is provided storage means 18 for storing preset 
information acguired through an information writing device 
27 outside the device. 
[Selected Drawing] Fig. 1 



